Bilateral sensory disturbance after cortical spreading depression revealed by fluorescence imaging of voltage-sensitive dye.
Cortical spreading depression (CSD), a propagation wave of transient neuronal and glial depolarization followed by suppression of spontaneous brain activity, has been hypothesized to be the underlying mechanism of migraine aura and triggers the headache attack. Evidence from various animal models accumulates since its first discovery in 1944 and provides support for this hypothesis. In this paper, alterations of bilateral cortical responses are investigated in a mice migrainous model of CSD using voltage-sensitive dye imaging under hindlimb and cortical stimulation. After CSD induction in the right hemisphere, bilateral sensory responses evoked by left hindlimb stimulation dramatically decreases, whereas right hindlimb stimulation can still activate bilateral responses with an increased response of the left hemisphere and a well-preserved response of the right hemisphere. In addition, cortical neural excitability remains after CSD assessed by direct activation of the right hemisphere in spite of the sensory deficit under contralateral hindlimb stimulation. These results depict the sensory disturbance of bilateral hemispheres after CSD, which may be helpful in understanding how sensory disturbance occur during migraine aura.